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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a tunable polymer waveguide diffraction grating having a 
large thermo-optical const, and excellent heat resistance, transmittance of light in the optical 
communication wavelength range, and formability by forming either or both of the core and the 
clad of a waveguide diffraction grating from a polymer material. 

SOLUTION: The clad and the core material consists of a polymer material which is transparent 
in a near infrared region as an optical communication wavelength range of the waveguide 
material, especially near 1.3 and 1.55 „m wavelengths and which has a large thermo-optical 
const, and excellent heat resistance. Especially, by using a fluorinated polyimide having high 
heat resistance as about at >300° C, the most excellent long-term stability can be obtd. As for 
a fluorinated polyimide having good balance in transmittance and heat resistance, a fluorinated 
polyimide or its polymer synthesized from 2,2-bis(3,4- dlcarboxyphenyl) hexafluoropropane 
dianhydride (6FAD) and diamine is preferably used. 
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English Translation of JP laid-open 11-223735 

[0022] Fig. 5 is a schematic diagram of tunable polymer 
waveguide grating with heating electrode by fabricated polyimide 
fluoride optical waveguide. A heating electrode 51 fabricated 
on a grating has a periodic structure along an optical waveguide 
52, and the entire grating can be heated uniformly by feeding 
current and heating. By feeding current and heating with this 
electrode, when the tunable polymer waveguide grating was heated 
up to 100 °C , the wavelength shift amount was 10 times that of 
the quartz waveguide grating, and it was found to operate as 
a tunable wavelength filter capable of varying the wavelength 
at low power consumption. This tunable polymer waveguide 
grating was not changed in characteristics by heat treatment 
at 100 °C , and was excellent in environmental resistance and 
long-term stability . 

51 Heating electrode fabricated on grating 

52 Optical waveguide 
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